Nifedipine-induced vascular endothelial growth factor secretion from coronary smooth muscle cells promotes endothelial tube formation via the kinase insert domain-containing receptor/fetal liver kinase-1/NO pathway.
Endothelial cells (ECs) are the critical cellular element responsible for postnatal angiogenesis. Since the calcium channel blocker (CCB) nifedipine indirectly upregulates endothelial superoxide dismutase expression by stimulating the production of vascular endothelial growth factor (VEGF) from smooth muscle cells (SMCs), we examined whether nifedipine would induce human coronary artery endothelial cell (HCEC) tube formation via an increase in VEGF production from human coronary artery SMCs (HCSMCs) in an in vitro model. Nifedipine stimulated VEGF production from HCSMCs, and this stimulation was abolished by protein kinase C (PKC) inhibitors and a bradykinin B2 receptor antagonist. In addition, supernatant derived from nifedipine-treated HCSMCs induced HCEC tube formation. This tube formation was inhibited by pretreatment with a specific inhibitor of kinase insert domain-containing receptor/fetal liver kinase-1 (KDR/Flk-1) tyrosine kinase and an inhibitor of nitric oxide (NO) synthase. In conclusion, nifedipine increases VEGF secretion through PKC activation via the B2 receptor. The VEGF secretion directly induces HCEC tube formation via the KDR/Flk-1/NO pathway. CCBs may thus have novel beneficial effects in improving coronary microvascular blood flow in addition to their main effect of reducing blood pressure.